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(57) 

mm (i) Ti^5N-t Ko3f.>7 

[fcll 



{)±^. XliOXIiOH^r^L, n=l~3) 



i 



(2) 



1 

[»**i] ft+vtmmizxvmmzmti-ztcitoo 
sitfcot, -«a (i) 

Uti] 

'■ RU rr - 

(1) 

•n 



0 

D1 ■■ 



II 

0 



0£<K R' It, R-Xf±**oT, 10 

^ /sp^ygf, 7U-yH> -^D7 

t Kc^^S^L. ni±l~3©Itlr^t) T'S* 

0 



0 
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[!i!**2] -jRSC (1) T*3t$i"L5^ Kit^fc 
jfS^T, R' iSitfR* #SWOi££LT3?#8M±Xte 

h^sah*© 5~i2 ft«s:jgfiK-r i mm&m 
[»** 3i -m* (D -e&ztiS'fs. Hb-a-^fc 

isn't. R' fcitfR* tfZV'fciJt&LT, S&SSrW 

[11**4] -jRS; (l) -eftefrS-T 5 Nb&fc 
*S, TIES; (la) ~ (If) -C*£;fc5fls£-WT*>5 

»** i wmotMmm. 

lit 2] 



N^X 



0 

(la) 



V 

(lb) 




R4 

B5' 



R6 
(id) 




R6 
(If) 



- 1 



(S<K R 3 ~R 6 ft, H-XllS4oT, TkSfJiS^, 

S, ->7;i, 7 /M3y>ji^-fr*-f. r' , 
r 2 fci^nftstjfei-l^c) 
[W**5] (i) -essixsw 5 Kfc£* 

£\ N-t K, N-tKoJfv'v 

WHISKS K, N-t KD^f^tt Kd7?/uS 
^ 5 K, N, N' -^tKD+i/^B'v+tyf h5 
TJ/i^VgH' K. N-t Kd*'>7^^ S K, N 
- 1 Kn^i/x h77o*7?A#'f 5 K, N-tKo 

Vm4 x R, N-t Kd*->^ 5 s/^SK 5 h\ N- 
tKn^yHJ^yyhi-f; K N, N' -i?t Kn 
^r>t°D> y y x K&itfN, N' -i/tKa^f 

•>t7^y7t'7*'i"l-'y|>f 5 Kd»e.*s»*>t>» 

«$*i*i'>*< 1 t -«<ofk£*-c*> a m** i ieis© 

[W**6] -&5£ (l) -c-*Sii,a>f 5 Kfc^fctf 
N-t Kd*->7^^5 K-C*5»*Jll|B«©»lk 



30 [If** 7] -fi* (1) tS$W^5Kft^fti 

[tf**8] #flfcfldHtf. a»4fcjwk-e-*xtt*9* 

[i»**9] *SMt3fl#* **7§£!fi, JBJtU* 

3 52£tC^, 6K7C^, 7$57E^, 8^7C^, 

9&tE*, IO&tc*, 1 1 &7C**-£tfflHb*, %B 

40 [is** io] #mtin#* h-jtm. v, 

Mo, W, Fe> Ru, Co, Rh, Ni, CufrhM 

[if**i i] *mua#, v, Mo*jiawc>4 

teH, Ru, C o:fc«fcU<Cu £ fc— gcDjcSISr 

50 [ft** 12] -JR^C (1) T*S$*t5^ 5 Kfls£1* 



(3) 

3 

4: *Hfc» -i 5 Kfls£*/#RftdW= 9 5 
/5~5/95 (-^.Mfc) -c*>3»#*7Ett<&I*fktt 

©KfkttffllEofiqSET, Sit 5 

[HI** 15] j^fcTkfiftf, (l) 10 
•*5»ffifc&*-*#fc£**ri-5fc*«, (2) ^ 

(3) ***Rttll«r^tP«-frai 
5£{k£tt, (4) 3«Jfc**$tf«:Wt«^{k**-C 
3b 5 If #Jf 1 4 Ett^ftft^lfe. 
Iff*^16] 7/u=— — iRXtt— »7/u=- 
^T'fc5ti*Jll 4SI©g<ttS. 

7] -jiSSt (1) -C*i*tt5-f 5 Kffc£* 

*> 5 if l 3 E«roiMk*& 
[lf*Jll8] *»fb»l<offiffl*is, &Wi^MzM 20 

LTO. 001-0. 7^/VT-fc5IB*Jll 3ffi®<73K 

Sftl 0 OSi-gBfCttLTO. 1-2 5fi*a5T**>5Ift 

[W*JI2 0] Sf[i^Wr*fLT, (l) T- 

a*tt5W 5 Kfll-frttO. 01-0. 5*/U&m^&k 

-0. 5^K *fctt (b) SRI 0 0«»$lC*fLT 

*«i 3E«roiWb*&, 

[tft#Jl2l] -&5t (1) l-fc^T, R' ioXX/R 

5 KflS**©flRfiET. (1) Ty^Xli'Ov^^ 
«*-**g£fc#1-3«fbJc*fk£tt» (2) g&a 
W LTV^Tti^i'^ dT^A^ (3) •>^D7;i' 

(4) 3&fc*&atr«jNtjR5fcKffc**, (5) ?Ftt 

£4$5, (6) lllRTyUa-^ (7) 3 
5K*fll7'^3-/u. (8) 7^f t Kft^ft, *5<tt>* 

(9) *h^a»featfftfc^fc< £fc-«a>xit&B 

[IS*3I22] rago-3 0 ot:, SE*fci±»pjET 
T*&j£$-tt5lf#ig2 iE«W>»fk*i£. 
. 2 3] SH 1 ^e/HCStLT, -f $ Kfk^fe 

0. 0 5^wo. 3 0^A-£:fflt\ i&g5 0-2 0 0 50 
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"C, il^)l~5 0a tmT'£££-£5lf*ll2 lEftW 

[»#S2 4] £<b(C, (a) Sf l^HC?fLT* 
KftftOO. 0 1-0. 3-t/K Sfcfi (b) If 100 

Lt^f o # y sxfi-t^S i - 5 fiftgp* 

[If 2 5 ] Ht*« 1 Xf± 7 ffi*©»ffc«SIEO#«E 

T> IftMWLt^t{)J;^^D7/u*y^ft 
£-fr-5SHk2fS:. 

jkU -^D^tyv, ->y n-^^-y-y — yl-XttTv 5 
[If 2 7 ] If *Jf l xtt 7 E*«>lMk«»E©#£ 

$ -£5 7 i? f >^©M3g*?feo 
[000 1] 

-Mt£®. warn* n&wk-t&±ittmtmikmm 

[0 0 0 2] 

S*W*RJ£© — ot-fe 5 ft , ©KfkffitfBSS* $ 
ttT^So Li^iUklfrifett, KSXtffMt-ttfJMjS 
rt»e>, ^tt»3RXf±ffiaSr»^k»J4: LTS&fiJffl-TS 

0>*#T-CRJ££li:5i&Sa s *>4. LT> AMKftltfk 

[0 0 0 3] mittf. WP>6 6«•J557^t , 
y&l*. v'^o^^f-y-^afeXfiv'^n^dfiJ-y — 
y'Utv'^D-^drlJ-Vi:©^^! (KAt'f/'/) £$®rC* 

*>r^tt, (i) ^o^iJ-Wc&fk&lt LTC o^ 
tt»**ttJSEttk:ESffi«$*5il{k*ft, (2) y=c 

©*JSEWitfk*ft (l) fcfev*-Ctt, a^hftat^* 

*©H±j***r«t , 'fct \.x&$LV>\\&mm±-tz>. * 



(4) 

5 

[0 0 0 41 M<r>mik%& (2) JkTf (3) , mc-<> 

■tf>i>e>KA*>f/PS:*riti-4*ft (3) Xtt. ffifStt 

UtttBffcfcifc (i) KJfc^r, T^t°>K»M^n-fe 
^.<75#iigpt 1 4 5 k A*-f >v<r>±m.$im frffi 46 r t 

[0 0 0 5] ^fetc, BuE*feT-fi, ^T*tfcfflB»fls 

^ * xvmm * ^-Mkiofe*? c off Ajfe* 
mtmmmz xmmzit^ ox^ttw 

[0 0 0 6] mitXm tU, = hn^v' K, 

m&m^zmkB.&<»mm\zm u = b □ * -> k 

X. (l)-«^«t«3 y is* 
(2) 7v?*^*4JWSr«*n-r**j£, (3) A D yy 
*!fcfiitf*ft. (4) «*rotftft«-»*^Srffli/>5 
*fe4^«36$*i.TV^. Li»U *fifi£ (l) tt« 

(2) «dBBRoyf--f^A'©jR-cJijfi3ls*>a 8 
Sfc, ^o^vSr^Ai-S^fe (3) -ett»±i-5^o 

(4) «, &m<omkmz&wtu mmmc^m 

[0 0 0 7] = hn*s/Kfcov*-C'btft*f£i'u 
Mtli, 2, 2, 6, 6-7h7^f^tXi)-^-i 
-;t3rvvU (TEMPO) , 4-> h 2, 2, 

6, 6-fh7>f/!'-l-* ;3 f-y^!lv , !)i>^o|) 
K, 2, 2, 6, e-fb^^f/H:'^^^^!:' 

v^fi-tsfc^rr hn^-> h'ik&m&M^f&i&fe 40 

i« 5 1t, lOt (1 99 3) ]. 
[0 00 8] ZZX% t'^)) 5?>#**r*"f-5 = r-P* 

S*»fc*liSttW$iX, TEMPO-m-^o 
oia$.&*» [J. Org. Chem., 40,1998 (1975) ] , N 
aOCl [J. Org. Chem., 52, 2559 (1987)] , NaB 
r 0 2 [J. Org. Chem., 55, 426 (1990) ] , 7h57 
y^^Ayn^ K [Bull. Chem. Soc. Jpn. , 64, 796 

(1991) ] teaimmztix^Zo ^tibnmmm-iit 50 
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[0 00 9] 

[36PJ^**LJ;9i-f5«S] Sot, *mw<n$tf) 

ft < , ^ k <t 0 i < mtx §? 5 R{b 

[0010] *?|P^wfl!i<7)BW(i, ^«il*^J:») % 

[ooi 1] «s^©$tti©aWB> sfp&^ft- 

* its *5{fc*ft il*R*T«-c # 5 s { fcttg £ 

[0 0 12] *^B^<75ftil(D@^f4, KA^-Y^ioir/T 

* *j ± as^p-e^-Mit-e^ sutti^j; out 

[0 0 13] 

4-^«i-S*:*«iiS«IWLfcfe*» N-t Kn*->7^ 
X%>m «t < ^fk-C# 5 r £ Sr&i^fc* L, **0JSr^fi!c L 

[0014] -tt£t>^ *%w<Dmfctem*. frf-xm 

(1) tg^M^; Kfb^T-fll^^irTV^. 

[0 0 15] 

Uk3) 

0 

T^3^fv'*yl^**=^S, Tv-yWSS-^L, R 1 

tt*^SKtt©«Sr«i*LTtJ:<r\ XHaBWR-T-Xfi 
t Kd^->^M^L > n 14 1 ~ 3 C0g$:£^-f) 
±1E— ©S; (l) Ic&i^T, R 1 ib'ith'R 2 f4Ei/Mc^ 



(5) 

7 

LTfc J: v\ N-fc K 

[0016] mw&m*., -N&i ( i ) xmznzj § 
wmtmt&m {mx.it, mm. ^mmm. mmm 

[0017] *«BJ»*ST*{i, «inBBIKbHK«>flR9E 10 
[0 0 18] *«W©»^fett. 

o or, *ffi*fcttJnffiT-eff<c 5 r t #t-£, am 4 

LT^T t «t n T/k# y <t 

[0 0 19] UTic, **WSrff»fcRWi-5. 

[0 0 2 0] |«E-«SC (1) T^J-iS^^Sc*^ 

li, 0>J;if£, >fvK ^fvw 7dtr/K -fy^nt 1 

/K >f y^f sec-yf/K t 30 

^y^vk ^^v-;K ^y^vK -j-^^vk. xv'A' 

tfv £lftSfcl~6Sg, #{Cj^^l~4@S^ffi^T 

[0 0 2 1] 7!)- /kSlCfi, -7-yfvkg 
ft£*a*£**k •>^D7/^Ii:ii, -y^o^y?- 

7/U=>*-ySJ£te, PJx.fi, ^ h*y, ^h*y. 
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y\ t-yh*->, ^^f/k^-^f-X ^*y/UT J fv'I 

[0 0 2 2] T^3^r->*^*-/kS[Cfi v mX.\~t, > 
-;k. -Cy^hdrv-A^-zK t -7* h 3-y#/W*'= 

=/k«*:Ar©T^3*'>9i^©^*ftas i ~ i omm<o 

-y*^-/vSicfjT^3^v-^»^*mA 5 i~6g 
g x #lc l ~4gSofiS7/U3^y*/i/#=/uSi^ 

[0 0 2 3] Tv'/kSi LTfct, #Ri£. *^5/K T 

[0 0 2 4] buISS^Sr' &tfR 2 tt, IU— XttR* 
oT^Tt>iV\ *fc, BuE-^xS: (1) f£*3I^T, R 

SSsttXf±#£«KttaU±5~l 2M, #tC6~l 0 

IiM ; l"LT^Tti^^D7>'l-*yI, -y^n^ 
y«fc£) s HWBsttWjWtat (5-y^^y^v^ 

[0 0 2 5] LV^ 5 K{fc£*fctt, TISS;T-^$ 

[0 0 2 6] 
Ifb4] 



9 



(6) 
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o 

(la) 



0 

(lb) 



R3 



R6 0 

(Id) 



R6 

(le) 




R3 0 

i 



R 2 fcit^nttSuffi^RD) 

E^SR 3 ~R 6 M&V^T, T^/^&Kl^ HufSf&l^ 

<DT/^/umtmm(D7/^^m. m\zmm%n-&u 20 
m<D7JU=i*'>m, «ai~4gg©M7^3 

1 ~ 6 ns^r ^si* $ *u ^ •=> ^* ^jp^ 

1R ! ~R 6 tt, ft*, **JS^, jR*»l~4gfli<& 

jSftr^^i, a/utf^-wi^ = 30 

[oo2 7i mse-iest (1) ti*3v^-c, xitmmm? 

Xttfc Ko+^SSr^L,. nit, ft#, 1~3S£, 
#£L< ttlXf±2T?fc.5. (1) T'S$tt^{t; 

[00 2 8] saia-^S; ( 1 ) t-3?£ tts-r 5 Kte£* 

^/Ugf (1, 2-->^D^dr-^^v?*;U#V@gjte7K 40 
&) , 1,'2, 3, 4-y?n^t>fF7*/i'#> 

ii, 2 ^©fiiftxi±^«&ft*^*fin±»* 

SC#«*/u#^«$7k^ (l6«Bl#flli*/ujK^BE«S* 
46) , «S*7^/ug?. f hJ/o**^?^ rl- 

/ D y > f-fr'st a^3-irV h !) */^>^^tK 
MK^a/ y ;/ hgj, MA/ U ^^ 1. 8 ; 4, 



R3 o 

0 R6 0 

(If) 

[00 2 9] LU^ 5 K{b^<b LTfi, #Jxtf, 

yl^fi K, N-t Kn^^tk Kn7^S-f 5 
H\ N, N' -i/h Kn^i/y^n^tyf h7*^ 

*'yi^ ; h\ N-t Kd*^^^? K, N-t 
KndrSyx h77'n*7?^ ? K, N-t Kn^rv- 

>f ? K, N-tKo*i/M5j(?t>f5K, N-tK 
n#->hU> y y Hl-f ^ K, N, N' -J?t Ko*i/ 
t°a> y 3; hgM' i K, N, N' -i^t KD + ->t7^ 
i^yf h7*^vl^^ K*M**tf ?>ft5 0 #fc.$f 



^Jxtf, N- t )?xi**s-79fl4k 



[0030] MfEf s K<b^*f±. tirffl^ $ KfbR 

H 2 OHi:SrKJ6*-ti-T»4S*4toS3:l»iiLfc|fc, 

[0031] :ct?^ 5 Kfc£*£JB^*£* mt 

^ikT'#. 7yl/3-/Hi, ^h^S, TA-ft 
E-«K (1) T-*$ix?>^^ Kffr&*i#lt{fc3!£<0 

[0 0 3 2] ^jfeliJii: Ltro*tft»-lt &mit& 

if) t*tHk*** s ***fc6- #mb*Jtt» -ax«- 

[0 0 3 3] ffit&W&&m?>7cm t LTfi, ^Jxtf, n 
AY©^ 7^VLa, tp^Ce, tv!)r)AS 



(7) 

11 

mteHOyVt Kjcfif, T9 f- J A YA c f£ t'<DT 

^c'jAZr, .~7=?AHfftif) , 5«ot* ('<"*- 
ylJAV, =t^Nb, ^ymait') , 6&5E* 

£) , 7&S* (?^yMn*if) , 8»ot* («F 
e, ;Vff>AR Ul ? >?AO s /«C if) , 9&5£* 
(aA^hCo, o^ARh, ^Ui^^AI rfc 
if) , 1 O^Itc* (^y^Ni, /vv^Pd, 6 
&Ptft£) , 1 I&tg* WCu, ffiAg, tAui 10 

if) jfeMmrfMia. 

[0 0 3 4] LU^*IWfca«r«J*-r55c#fctt, S 
^JR©tg» (03x.fi, 7V^-f K5E*, TV^JJ 

I, Cr, Mo, W&£©6l£5i:*, M n & if © 7^7C 
I, Fe, Ruft if© 8£ot*, Co, Rhfcif©9j£ 
tc*, N i ftif© 1 0J&7C*, Cufti:'©l 1^5c 
Hi) , Bftif©l 38l5c**i"&*n*. #f-, lWE-JK 
* (1) -C«**b6-f 5/flS*«i:»**fcit > Ce 
t£¥<D7l/9/y< K56SE, V& if © 5 &7E*, Mo, W 20 
*t*©6K5c*, Fe, Ru/iifC0 8S=5E*, Co, R 
h&if©9$;7C*, N i ftifcDl OSot*, Cu&if© 

[0 0 3 5] (ftttfll) tt, BUE7E*^#^, 

tfE«fcfc£4fe (880 ^^nsKySEXtt-t©ifi&£-C 
*>S»^*V\ **#fls£*i:L-Ctt, 0U 

fi, **fl:*^# (0>Jxfi, *7>, i?*7y, f h7 30 
fx*? >-fcif) , (* 
Bg*^it*if) , 

Hf>, *'7V ( y, *^|7; K, 

K&ifwSIHk;-^, bf, , BCh , 
fi, *>>»73i=/U*£) 

So 

[oo3 6] temmtmuz, m^t. sm, o* , t 

i Oj , CrO, Cr 2 Oa , MnO, Mn0 2 , Fe 
O, Fes O) , RuOi , RuO. , CoO, CoO 
i , Cd Oi , RhO, , Rh t Oi , Cu! O. t£ 

Fe$, Nil Pdl, C uifi& ir'^J^ft, SM& 50 
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KJKtL-Cfl. 09x.fi, ffiRa/^K mk-y>r», 

0!lx.fi, SmCl. , FeCh , FeCh , RuC 
1 j , CoCh , RhCh , RhCh , NiCl 

2 , PdCU , PtCh , CuCl, CuCl. ft 

-So 

[0 0 3 7] m#iT&l8.-tSBti&-b LTfi, OH (t 

if ©7/U T-fcrfvK 7"d ^^/Hfc if 

©7->yu£, ^ h#v'*/i'#=;i/ (T-fe^ h) , 

/V / J< n if © T / w = =5r -> * y v Jl? = y I'S , 7 -ir ^ A- 

/mj^IB-T-, CO, CN, H 2 O (T 

3) , 7frz.7 4> (0ijx.fi, Mi7i^*7;7-fy/i 
i'©M)7!)-^*^7^y) #if©!> vfc-g-^, NH 

3 (7>;y) , NO, NO. (=ho) , NO> (- 

[0 0 3 8] LV^#:(Cfi, S^JR5t* («x 
ff, C et£k'<D7>? / 4 Y7c$k-*?T9f-; 4 Kjc*^ 
Jl1-5ja«S3S7C*, Fe, Ruftif©J!8,*8g!7C 
I, Co, Rh*£©JSJH*9K7C*, Ni, Pd, P 

t t£¥<D®mm i oMytm. c u ^^oAnx 1 1 ^ 

mt£k') fe^tfH»***HS. *fc Efltf-tt, ^Jx 
tf, OH, Tvl^=^->S, T^='^rv'*yb* 
=yL-S, T-ir^Tir h^- h, /M3^>If, CO, C 
N, H 2 O (7=0 , h L> 7i-/U*X7^ >t£b'<DV 
NH, , NO. , N0 3 5r^ftTg*-aW 
ik&VoX'h fiuiaSS^JRTt* i: ie-f4^tt 

IStffi^tm^MtS ^ i: ^t-^ , ^x{f, -fe 
]) ^7AT1r^/W7ir H7 h, =>^/U hT-fe^vwr-fe ht" 

■f Yt£b*X'h<?Xi>£\,\ 
[0 0 3 9] ^fDJKDRSrJgjSi-S^yKtt, 
ff, ISffl^5^Xfi6^7c*, ^Jx.ff, V (^-^^ 

SO , Mo (ty/fysi) fcitw (^>y/^x>- 
H) #4<it-8ffcSl^is#<, ^^fiR^fH* 

{CflJ©$^-f, MZ-tf. Cu, Be, B, Al, Si, 
Ge, Sn, Ti, Th, N, P, As, Sb, V, N 
b, Ta, Cr, Mo, W, S, Se, Te, Mn, 
I , Fe, Co, Ni, Rh, Os, Ir, Pt, Cu 

5c 
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[0 0 4 0] imteMkLXti* V, MotliW^ 

[004 1] fc3b\ BHkttJKl-*SI'^ _ C^7 l aj}?y»l±* 

3, 10 
[0 0 4 2] —/KSC ( 1 ) 5 Kfljfrfc, X 

ttCtfM S Wb^:fcJ;imfB#&{b3JT«j££*t£fcfe 

(l) Kft&feO. i~50Si:£B&£ 

L<li0. 5~3 0M*gS, Jbl:ffiL<ttl~2 0 20 

0 0fi*at*fL"C, 0. i~3ofi*«#*L<f± 

0. 5 — 25 m*§P. Sbl-»*L<ttl~20l:*W 

[0 0 4 3] ffirE-Jft* (1) K{b£4fe 

ftlt/HctLTO. 0 0 (0. l^-A-%) -1 

(lOO^/o) , £?£L<fiO. 0 1*^ (1* 
- 0 . (5 0 , £ L < {± 

0. 0 5^ (l^/o) ~0. 30^ (30^ 30 
%) g£T?*>tK 0. 0 5^ (5*/U%) -0. 25 
(2 5^/U%) SlT'fc5I^i4S#V\ 

[0044] mmm) <D&mAt>. e 

finixff, «»fttt3ESf i^/H-^lto. oor 
(o. ~0. (7 ow%) , 

V<\*0. 0 0 5-0. 5*/K £<bi£££L<fiO. 

0 1-0. 3^ggt*fc*), 0. 0 0 5-0. l^e/L- 
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